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M43A1 Chemical Agent Detector 
The M43A1 Chemical Agent Detector (CAD) contains 

250 µCi of Am-241.  The M43A1 Detector operates on the 
principle of molecular ion clustering.  An air sample is drawn 
over the radiation source, which causes clustering of molecules 
with water and air.  The air sample is drawn through a sensor 
cell, which is geometrically configured to allow passage only to 

clusters below a certain mass.  The nerve agents cluster very rapidly whereas atmospheric 
agents do not.  The molecules are impacted on a collector and an electrical signal is 
obtained when nerve agents are present. 
 

The source is located in the cell module of the detector, it consists of a foil disc 
made of 250 µCi of Am-241 oxide in a gold matrix contained between a gold-palladium 
alloy face and a silver backing.  The disc is affixed onto a metal screen, which is secured 
by a retaining ring within the sensing housing.  This source is considered a “special form” 
source. 

The Am-241 source has passed rigorous environmental and accident situations 
without damage or leakage and is expected to remain intact during normal operating 
conditions, throughout its life cycle.  However, small amounts of radioactive 
contamination have been detected in some M43A1 Chemical Agent Detectors. 

Constant bombardment from the alpha particles emitted by the Am-241 has 
caused the gold-palladium cover in some of the detector modules to deteriorate.  This 
deterioration is in the form of small cracks similar to “heat checking”.  In the most severe 
cases these cracks may penetrate the cover allowing moisture from the air to contact the 
Americium oxide causing it to plate out onto the outer surface of the cover.  Continued 
use of the device will cause this contamination to migrate through the air path.  The 
contamination is in the form of a powder found in the plastic tubing between the pump 
module and the cell module. 

 

Owners and maintenance personnel of this equipment have been alerted to take 
the following actions: 

Screen 

Silver Backing 

Americium-241 

Gold-
Palladium 
Cover 
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1. Ensure all users are reminded that use of the 0.2 micron exit port air filter is 
mandatory when the M43A1 is used indoors. 

2. Ensure strict adherence to the procedures in the technical manuals regarding 
wearing gloves, use of Kraft paper on the work bench, and monitoring the 
area with an alpha meter when maintenance is being performed. 

 
3. If you see any white powder, moisture or gold flakes in the pump tubing immediately 

place the device in double bags, seal and tag the bag then immediately contact your 
local RSO.   

 
DO NOT PERFORM ANY MAINTENANCE ON THE DEVICE.  
 
 Immediately contact your installation RSO for further instructions. 

 

 
 
 
 

Biological Effects Of Americium-241 
 

The M43A1 contains Americium-241.  Americium-241 primarily emits alpha and 
gamma radiation.  The gamma radiation energy is very low, so an external dose could not 
be received unless large amounts of Am-241 are stored in one area and a person is in 
close contact with the material for most of the work day. 

The high-energy alpha emission can present an internal radiation hazard if it is 
ingested.  Am-241 is chemically analogous to calcium and can replace calcium in the 
body, especially in bone material.  For this reason it is often referred to as a “bone 
seeker”.  Once incorporated in the bone, the bone and surrounding tissue are constantly 
irradiated, which may potentially result in leukemia and malignancies. 

Since Am-241 primarily emits alpha radiation, alpha detection equipment must be 
used to accurately assess contamination levels.  A  TThheerrmmoolluummiinneesscceenntt  DDoossiimmeetteerr  ((TTLLDD))  
used to measure external radiation exposure, is not required for use of the M43A1. 

Cell Module 
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Chemical Agent Monitor 

 
Ground forces use the CAM to search and locate 
chemical agent contamination on personnel, 
equipment, ship’s structures, aircraft and land vehicles, 
buildings and terrain.  The CAM responds to nerve and 

blister agent vapors down to the lowest concentrations that could affect personnel over a 
short period.                                                                                                                                  
                                                                                                                
 The principle of detection is based on ion mobility spectrometry.  Outside air is 
drawn in through the sampling probe across the membrane.  Air molecules are swept  
over the membrane and permeate into the detector cell where the air molecules are 
ionized by the Ni-63 source as they pass through the drift tube module.  The molecular 
ions are propelled through the drift tube module by their attraction to the shutter grid.  An 
electrostatic field is established around the drift tube by applying a 1000 volt DC 
potential to the space rings.  The polarity of the applied voltage is such that ions are 
repelled from the wall of the tube and remain suspended in flight until they impact upon 
the faraday plate.  When ions from organic vapors are present and are collected at this 
plate there is an exchange of charge and a change in current is detected.  The current is 
averaged and displayed on the LED readout.  The LED indicates the relative 
concentrations of agent or simulator present. 

 
 

Automatic Chemical Agent  
Detector Alarm (ACADA) 
 
The Automatic Chemical Agent Detector Alarm (ACADA) is 
a nerve and blister chemical agent detector that contains 
radioactive material.  As such, its use, control, storage, 
handling, transportation and disposal are set forth in a license 

issued by the Nuclear Regulatory Commission (NRC) to U.S. Army Soldier and 
Biological Chemical Command (SBCCOM).  The ACADA is a relatively new item to the 
Army, and is similar in function and identical in radiological requirements as the 
currently fielded Chemical Agent Monitor (CAM).  The M88 Chemical Agent Detector 
Unit is the only component in the M22 (the ACADA) that requires radiation leak testing.  
 

The ACADA contains a total of 20 millicuries of Nickel-63 (Ni-63).  Ni-63 emits 
beta radiation with a maximum energy of 67 keV, and a half-life of 100 years.  The long 
half-life and low energy beta make it an ideal source of beta radiation, as the low energy 
does not create a significant radiation hazard to the user.  This low energy however, 
makes Ni-63 difficult to detect in an accident scenario. 
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Biological Effects Of Nickel-63 

 
Ni-63 sources used by the military are not a biological hazard as long as they 

remain sealed. With a radiological half-life of 96 years, Ni-63 is a beta emitter with a 
short decay chain and no gamma radiation.  The beta energy level of Ni-63 is too low to 
penetrate the dead layers of skin therefore it is considered to be an internal hazard.  The 
amount of Ni-63 intake determines how much biological hazard exists.  Efforts should be 
taken to prevent ingestion, inhalation, or absorption through broken skin.  Released Ni-63 
may cause contamination of personnel, personnel clothing, work areas, and the air. 
Treating Ni-63 sources with special care, and ensuring they are not damaged is the best 
protection against contamination or exposure.  Intact sources of Nickel-63 are not 
hazardous. 
 
SAFETY CARE AND HANDLING (M43A1, CAM, ACADA): 

 
The sources are fully enclosed and protected in the M43A1, CAM and ACADA 

cases.  There is no danger of radiation or contamination as long as the housings are not 
damaged.  The M43A1, CAM and ACADA are potentially dangerous if the housings are 
broken.  Handle carefully! 
  
STORAGE (M43A1, CAM, ACADA):   

 
User storage areas will be secured against unauthorized access.  The storage areas 

will be located free from the dangers of flooding and outside the danger radius of 
explosives and flammables.  Storage requirements are no different than those for any 
other radioactive material.  They must be stored in a secure area, where unauthorized 
persons cannot get to the radioactive material.  "Caution-Radioactive Material" sign(s), 
the Public Law, and NRC Form 3 must be posted wherever these are stored.  In addition, 
other postings required are 10 CFR parts 19, 20, 21; the SOP; No eating, drinking, etc. 
sign; and the NRC license.  

 
EExxppoossuurree  CCoonnttrrooll  aanndd  DDoossee  RReedduuccttiioonn..                                  
  
OOnnccee  rraaddiiooaaccttiivvee  mmaatteerriiaall  hhaass  eenntteerreedd  tthhee  bbooddyy,,  tthheerree  iiss  nnoo  pprraaccttiiccaabbllee  mmeetthhoodd  ttoo  rreedduuccee  
tthhee  iinntteerrnnaall  eexxppoossuurree  oorr  tthhee  rreessuullttaanntt  ddoossee..    SSoommee  eexxaammpplleess  ooff  rreedduuccttiioonn  mmeetthhooddss  aarree  
iinnccrreeaasseedd  lliiqquuiidd  iinnttaakkee  aanndd  bboonnee  mmaarrrrooww  ttrraannssppllaannttss..    IIff  tthhee  rraaddiiooaaccttiivvee  mmaatteerriiaall  hhaass  aa  
lloonngg  hhaallff--lliiffee,,  iitt  mmaayy  ccoonnttiinnuuee  ttoo  iirrrraaddiiaattee  tthhee  eexxppoosseedd  ppeerrssoonn  ffoorr  tthhee  rreesstt  ooff  tthhee  ppeerrssoonn''ss  
lliiffee..    BBeeccaauussee  ooff  tthheessee  ddiiffffiiccuullttiieess,,  tthhee  iinnttaakkee  ooff  rraaddiiooaaccttiivvee  mmaatteerriiaallss  sshhoouulldd  bbee  
pprreevveenntteedd..  
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RRaaddiiooaaccttiivvee  mmaatteerriiaall  ccaann  bbee  ttaakkeenn  iinnttoo  tthhee  bbooddyy  bbyy  oonnee  ooff  tthhee  ffoolllloowwiinngg  mmeetthhooddss..      
  
  
••  IInnggeessttiioonn  
  
        ••  IInnhhaallaattiioonn    
  
        ••  AAbbssoorrppttiioonn    
  
        ••  IInnjjeeccttiioonn  
  
  
  
TThhee  mmaajjoorr  ppaatthhwwaayyss  aarree  iinnggeessttiioonn  aanndd  
iinnhhaallaattiioonn..    OOnnccee  iinn  tthhee  bbooddyy,,  tthheessee  mmaatteerriiaallss  mmaayy  bbee  ddeeppoossiitteedd  iinn  vvaarriioouuss  oorrggaannss  aanndd  ccoonnssttiittuuttee  
aa  ssoouurrccee  ooff  iinntteerrnnaall  eexxppoossuurree,,  uunnttiill  tthheeyy  aarree  eexxccrreetteedd  ffrroomm  tthhee  bbooddyy  bbyy  oonnee  ooff  tthhee  ffoolllloowwiinngg  
pprroocceesssseess..  
  
      ••  UUrriinnee  aanndd  FFeecceess  
  
      ••  EExxhhaallaattiioonn  
  
      ••  PPeerrssppiirraattiioonn  
  
  
CCoonnssiiddeerraabbllee  eeffffoorrtt  sshhoouulldd  bbee  eexxppeennddeedd  ttoo  pprreevveenntt  aannyy  iinnttaakkee  ooff  rraaddiiooaaccttiivvee  mmaatteerriiaall  tthhrroouugghh  
aacccciiddeennttaall  iinnggeessttiioonn,,  iinnhhaallaattiioonn  oorr  aabbssoorrppttiioonn..    RReedduuccttiioonn  mmeetthhooddss  iinncclluuddee::  
  
CCoonnttaaiinn  tthhee  rraaddiiaattiioonn  ssoouurrccee..                        
    
  LLiimmiitt  oorr  rreedduuccee  ssuurrffaaccee  ccoonnttaammiinnaattiioonn..                                                                                  
WWhhaatt  iiss  rraaddiiooaaccttiivvee  ccoonnttaammiinnaattiioonn??    CCoonnttaammiinnaattiioonn  iiss  
rraaddiiooaaccttiivvee  mmaatteerriiaall  iinn  ppllaacceess  wwhheerree  iitt  iiss  nnoott  wwaanntteedd..                          
RReemmoovvaabbllee  ssuurrffaaccee  ccoonnttaammiinnaattiioonn  iiss  rreeaaddiillyy  rreemmoovveedd  
ffrroomm  tthhee  nnoonn--ppoorroouuss  ssuurrffaaccee  bbyy  wwiippiinngg  oorr  ddiissssoolluuttiioonn  
wwiitthh  ssoollvveennttss  oorr  ddeetteerrggeennttss..    RReemmoovvaabbllee  ssuurrffaaccee  
ccoonnttaammiinnaattiioonn  ccoouulldd  pprreesseenntt  bbootthh  aann  iinntteerrnnaall  oorr  eexxtteerrnnaall  
hhaazzaarrdd  ddeeppeennddiinngg  oonn  tthhee  ttyyppee  ooff  rraaddiiaattiioonn  pprreesseenntt..    IIff  
tthhee  ccoonnttaammiinnaattiioonn  iiss  iinnggeesstteedd,,  bbyy  ccoonnttaammiinnaatteedd  hhaannddss,,  
iinnhhaalleedd  bbyy  bbrreeaatthhiinngg  dduusstt  ffrroomm  ssuurrffaaccee,,  oorr  iinnjjeecctteedd  bbyy  aa  
ccoonnttaammiinnaatteedd  pprroojjeeccttiillee,,  iitt  iiss  aann  iinntteerrnnaall  hhaazzaarrdd..                            
WWhhaatt  iiss  ddeeccoonnttaammiinnaattiioonn??    RReemmoovvaall  ooff  tthhee  rraaddiiooaaccttiivvee  
mmaatteerriiaall  ffrroomm  ppllaacceess  wwhheerree  iitt  iiss  nnoott  wwaanntteedd..  
FFiixxeedd  ssuurrffaaccee  ccoonnttaammiinnaattiioonn,,  wwhhiicchh  iiss  nnoott  eeaassiillyy  
rreemmoovveedd,,  pprreesseennttss  aann  eexxtteerrnnaall  hhaazzaarrdd  oonnllyy..  
  
  
RReedduuccee  aaiirrbboorrnnee  ccoonnttaammiinnaattiioonn..      
  
  GGaasseess,,  dduusstt  aanndd  vvaappoorrss  rreelleeaasseedd  ffrroomm  rraaddiiaattiioonn  ssoouurrcceess  ccaann  bbeeccoommee  aaiirrbboorrnnee  aanndd  bbee  iinnhhaalleedd  
bbyy  ppeerrssoonnss  iinn  tthhee  aarreeaa..    MMeetthhooddss  uusseedd  ttoo  lliimmiitt  aaiirrbboorrnnee  ccoonnttaammiinnaattiioonn  iinncclluuddee::  
    

RADIOACTIVE
CONTAMINATION

Radioactive material in any
place where it is not desired

DECONTAMINATION

Removal of radioactive material
from an undesired  place

PATHWAYS INTO THE BODY

INGESTION

INJECTION

INHALATION

ABSORPTION
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  ((aa))    PPrrooppeerr  vveennttiillaattiioonn  ooff  tthhee  wwoorrkk  ppllaaccee..    PPrrooppeerr  vveennttiillaattiioonn  wwiillll  pprreevveenntt  tthhee  bbuuiilldduupp  ooff  
rraaddiiooaaccttiivvee  dduusstt,,  vvaappoorrss  aanndd  ggaasseess  iinn  tthhee  aaiirr  aanndd  rreedduuccee  tthhee  aammoouunntt  bbrreeaatthheedd  bbyy  wwoorrkkeerrss  iinn  tthhee  
aarreeaa..  
  ((bb))    RReedduuccttiioonn  iinn  ssuurrffaaccee  ccoonnttaammiinnaattiioonn..    TTiimmeellyy  ssuurrvveeyyss  ffoorr  rreemmoovvaabbllee  ccoonnttaammiinnaattiioonn,,  aanndd  
pprroommpptt  rreemmoovvaall  ooff  ccoonnttaammiinnaattiioonn  wwiillll  rreedduuccee  tthhee  aammoouunntt  tthhaatt  ccoouulldd  bbeeccoommee  aaiirrbboorrnnee,,  aanndd  oorr  bbee  
iinnggeesstteedd..  
  
UUssee  ooff  pprrootteeccttiivvee  eeqquuiippmmeenntt..      
  
  UUssee  ooff  gglloovveess  wwiillll  pprreevveenntt  aabbssoorrppttiioonn  tthhrroouugghh  tthhee  sskkiinn..    UUssee  ooff  aabbssoorrbbeenntt  mmaatteerriiaall  ccoovveerriinngg  
tthhee  wwoorrkk  ppllaaccee  wwiillll  bbeetttteerr  ccoonnttrrooll  tthhee  ccoonnttaammiinnaattiioonn..    UUssee  ooff  sshhooee  ccoovveerrss  wwiillll  pprreevveenntt  sspprreeaaddiinngg  
tthhee  ccoonnttaammiinnaattiioonn..  
  
AAddmmiinniissttrraattiivvee  gguuiiddeelliinneess..      
  
  TThheessee  gguuiiddeelliinneess  ccoonnttrrooll  tthhee  aaccttiioonnss  aanndd  aacccceessss  ttoo  aarreeaass  tthhaatt  mmaayy  bbeeccoommee  ccoonnttaammiinnaatteedd..    
PPrroohhiibbiittiioonn  ooff  eeaattiinngg,,  ddrriinnkkiinngg,,  ssmmookkiinngg,,  cchheewwiinngg  gguumm  oorr  ttoobbaaccccoo,,  aanndd  aappppllyyiinngg  ccoossmmeettiiccss  aarree  
aallssoo  sstteeppss  tthhaatt  mmaayy  bbee  uusseedd  ttoo  rreedduuccee  aaiirrbboorrnnee  ccoonncceennttrraattiioonnss  aanndd  iinntteerrnnaall  eexxppoossuurreess..  
 
  
RRAADDIIOOLLOOGGIICCAALL  EEMMEERRGGEENNCCIIEESS..  
  
  aa..  GGeenneerraall..    PPllaannss  aanndd  pprroocceedduurreess  sshhoouulldd  bbee  ddeevveellooppeedd  ffoorr  tthhee  ppootteennttiiaall  ssiittuuaattiioonnss  tthhaatt  
ccoouulldd  ooccccuurr..    WWhheenn  uussiinngg  mmiilliittaarryy  rraaddiiooaaccttiivvee  ccoommmmooddiittiieess,,  tthhee  ssiittuuaattiioonnss  mmoosstt  lliikkeellyy  ttoo  ooccccuurr  aarree  
lloossss  oorr  bbrreeaakkaaggee  ooff  aa  ccoommmmooddiittyy..    OOff  tthhee  ttwwoo,,  bbrreeaakkaaggee  tthhaatt  rreessuullttss  iinn  ccoonnttaammiinnaattiioonn  ooff  ppeerrssoonnnneell  
aanndd  aarreeaass  iiss  mmoosstt  lliikkeellyy..  
  
  bb..  GGeenneerraall  PPrroocceedduurreess  ffoorr  DDaammaaggeedd  DDeevviicceess..    
  
    IIff  aa  ddeevviiccee  sshhoowwss  iinnddiiccaattiioonnss  ooff  bbeeiinngg  ddaammaaggeedd  oorr  yyoouu  ssuussppeecctt  ccoonnttaammiinnaattiioonn  iiss  
pprreesseenntt  yyoouu  sshhoouulldd::  
  

((11))  IIssoollaattee  tthhee  aarreeaa  
((22))  WWeeaarr  gglloovveess  aanndd  sshhooee  ccoovveerrss  
((33))  BBaagg  aanndd  TTaagg  tthhee  iitteemm  
((44))  CCoonnttaacctt  yyoouurr  RRSSOO  
((55))  TTrraacckk  yyoouurr  aaccttiioonnss  

  
  cc..  PPrroocceedduurreess  ffoorr  LLoossss  ooff  aa  RRaaddiiooaaccttiivvee  CCoommmmooddiittyy..  
  

(1) Contact the RSO 
((22))  Make a physical search of all areas where the calibrator could have been used or 

stored.  
((33))  Follow instructions provided by the RSO.  

  
 

NOTE: 
Each loss of a CAM, CAD, or ACADA is reportable to the NRC under 10 CFR 20.2201(a)(i).  
All losses or suspected losses shall be reported to the SBCCOM Safety Office as soon as the loss 
is discovered. 
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U.S. Army Soldier and Biological Chemical Command 
ATTN: AMSSB-RCB-RS (Joyce Kuykendall) 
E5183 Blackhawk Road 
Aberdeen Proving Ground  MD  21010-5424 
DSN: 584-7118, Commercial: (410) 436-7118 
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TRAINING SIGN-IN SHEET  
(Provide Copy to State Radiation Safety Officer) 

 
TOPIC:  M43A1, CAM, ACADA User Training                   
LOCATION and DATE:  
 
PURPOSE/DESCRIPTION:  Provide user training for the M43A1, CAM and ACADA.. Subjects 
include: Safe Handling Procedures, Biological Effects of Exposure to Radiation and Emergencies 
Procedures  
 
GIVEN BY:  
      
  

ATTENDEES:  PRINT NAME SIGNATURE PHONE NUMBER 
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